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▼We have previously published protocols for combined
fluorescent in situ hybridization (FISH) and immunocytol-
ogy ofmeiotic chromosomes (Ref. 1). Here we highlight two
aspects of our procedures that are beneficial to other similar
systems: the use of commercially available glass multiwell
slides and an effective antifading mounting agent.
Withmultiwell slides, material can be re-stained with dif-
ferent probes and/or antibodies. The 15 µm plastic coating
around each well provides uniform support, protects cells
from damage during removal of coverslips and precludes
the need for wax or nail polish barriers. No sealants are nec-
essary, discolouredmountingmedium can be refreshed and
the three-dimensional structure of the cell may be preserved
for confocal microscopy, if desired. One can determine the
most effective combination of experimental parameters by
testing concentration gradients, comparing different anti-
bodies, or screening combinations of fluorochromes. Test-
ing requires minimal material − 5−10 µl per well − and
the slides are less likely to break than coverslips, the alter-
native approach to minimizing reagent volumes. Multiwell
slides may be recycled by washing in detergent, sonicating
in a bleach/detergent solution and rinsing in water. The
slides should be washed with a commercial glass cleaner
(Windex) and rinsed in water just before use to ensure ad-
hesion of tissue. The older and more used the slide, the
better the adhesion of new material.
An example of sequential staining is shown (Fig. 1). In
this meiotic prophase nucleus, where homologous chro-
mosomes form proteinaceous cores (synaptonemal com-
plexes) and undergo pairing and recombination, the cen-
tromeres are stained with anti-centromere serum from a
CREST (calcinosis, Raynaud’s phenomenon, oesophageal
dysmotility, telangiectasia syndrome) patient. Centromeres
are visualized yellow−orange with Cy3-conjugated anti-
human secondary antibody through a fluorescein isoth-
iocyanate (FITC) filter. The pairing region of the ho-
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mologous chromosomes is stained with mouse anti-
Syn1 antibody. FITC-conjugated anti-mouse secondary
antibody tagged to anti-Syn1 antibody stains these paired
regions yellow (Fig. 1a). Because this combination of
fluorochromes does not distinguish the two elements, we
replaced the FITC-tagged secondary antibody on the chro-
mosome cores with one attached to rhodamine (Fig.
1b). Centromeric heterochromatin stains blue with 4,6-
diamidino-2-phenylindole (DAPI). Longer exposure and
different filter combinations during printing would have
displayed more DAPI-stained chromatin.
The slide can subsequently undergo in situ hybridization
by removing the coverslip, washing, and using standard
hybridization procedures (Ref. 2). A digoxigenin (DIG)-
labelled probe for centromeric mouse major satellite DNA
is visualizedwith rhodamine-conjugated anti-DIG antibody
(Fig. 2). Centromeric proteins are CREST/FITC-labelled. The
same slide can be reused for other FISH probes.
A high quality antifading agent such as ProLong Antifade
(Molecular Probes) not only inhibits quenching of fluores-
cence but also enhances signal from fluorochromes such as
rhodamine. Vials of antifade may be stored at 4◦C for over a
week if tightly sealed and protected from light. Because this
reagent loses effectiveness in the presence of water, slides
must be dry before applying the antifade.
These techniques may be used in many applications us-
ing whole-mount surface spreads, cell culture and sectioned
material − wax as well as cryostat.
Protocol
Note: see references for protocols for antibody staining
(Ref. 1), FISH (Ref. 2) and surface spreading and photog-
raphy (Ref. 3).
1. Cells are applied to or grown on the surface of multi-
well slides. After fixation and washing three times for
10 min in 10% antibody dilution buffer [ADB; 10%
goat serum, 3% bovine serum albumen, 0.05% Triton
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FIGURE 1. Sequential antibody labelling of a meiotic prophase nucleus. Centromeres are stained yellow−white with Cy3-conjugated anti-human
antibody bound to anti-centromeric CREST serum. (a) Pairing proteins connecting homologous chromosomes are coloured yellow with anti-mouse-FITC
linked to anti-Syn1 antibody. (b) These same proteins are bound to anti-mouse-rhodamine (red). Chromatin is stained blue with DAPI.
FIGURE 2. In this meiotic prophase nucleus, centromeres stain yellow with Cy3-labelled CREST serum and the synaptonemal complex protein cores
(sc) of homologous chromosomes stain red with rhodamine-conjugated anti-Syn1 antibody. The slide was then processed for FISH with DIG-labelled
major satellite (sat) probe tagged with rhodamine-conjugated anti-DIG antibody.
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X-100 in phosphate-buffered saline (PBS)] and 0.4% of
the wetting agent [Kodak Photo-Flo (Kodak) in PBS],
the plastic coating separating the wells is rubbed dry
using the edge of a folded facial tissue wrapped around
a glass slide. Drying confines liquid to individual wells
even with moderate shaking. Antibodies or probes are
then applied to individual wells as required.
2. Reduce evaporation by using a rudimentary humid
chamber for incubations exceeding 1 h. We use a small
covered plexiglass box in a plastic bag containing a
buffer-soaked tissue which is clamped shut during in-
cubation.
3. For further treatments following microscopy, remove
immersion oil from the coverslip using a commercial
window cleaner. Submerge the slides cell-side down at
45◦ in PBS in a light-protected Coplin jar with stirring.
Once the coverslip falls off, wash the slides three times
for 10 min in PBS with 0.5% Triton X-100, rinse twice
for 1 min in 0.4% Photo-Flo in water and either air dry
or stain with another antibody or FISH probe or treat
with new mounting agent or counterstain.
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Products Used
ProLong Antifade: ProLong Antifade fromMolec-
ular Probes
antifade: antifade from Oncor Inc
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